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[#fFm*w«5lffll 

^•r 5 T-^© i: ^'fir-r 2) Jta^ ^ '-^^■< 4r X. s 



(2) #M¥8-2 2 5 9 3 6 

2 

8. 5-'99. 9 gyoio^fis-efc^. ft^^i 015^60 

10 5 0-9 9%cD--^y ^'A^;^:^^,/^^!!*^! 2 IB® 

[ft*^ 1 5 ] tulB:^nir;^ • 1 1 0 0 s c 

c ui<D^mMr^. 1 — 20 mT o r r 

T :7 r ^ tK^i^* P^*]^ ^it^-T ^ -^m. 
20 [fi^:^ 1 6 ] ffi(lBT^/Wr7 r ^TK^^ODP^^^^it^ 

-r^ttt-. T?v:d^^, ^fz.\rr }v^^^^^xmM(o^'7 

30 5 0 0 — 5 0 0 0;d-Vi/^ hn— A(^S:$^^-t-^. fS 

[fS*«l 9] fSIEr^/V'>^r;=^*^?^;DP^^lKJi^ 3 
65nm, 248nm, ^fcti 1 9 3 n mC7>iSST% 
0. 5-1 0%O^3Sigi^^^-r^. ff*:3SlfSmoS 

[fS*:i®2 0] mifES^t^. 2 5-4 0 Ot:<OffiH-C:/ 

40 j^^Jta-r^:&feo 

tuIBr^>'v:7r^7K^j^;Dp^^J§^^^^^ 

:7r^7K^^^P^^M^ita-r^;5'feo 
IfS*^2 21 1515X^/1^:7 r;^7K^^*P^^M^. l 

^•r-s. tS*^ilE«(^S«±tcr^/v:7r;=^7k^^ip 
50 ^^l^^««-r5;&&o 



3 

^mmm^mmir^':)jmx^-:>x. 

[0 0 0 1 1 
10 0 0 2] 

m^mMm^^mi^^'^^^t\^xox. vy^v^^ 

■Y^SStS (feature sharpness) 
ti. ^ft. /h^V^ (0. 2 5 Mm) h^>^v?^>5? • 

h^m^i.. m^mm^m^^'^^(o\^m^^^^ ti>^x 

[0 0 0 3] m^^fiX\^'^^\^^<o:^^(D^^'^y^^(D^ 
X. iScSfcS olid StateTechnolog 
y, January issue, page 43 (1 
9 9 2)lCBurn J. L i n J: oTS^^ttfc¥ 

8 0" <^>K*ev'7 hjc>ftb5-'i oyoosii^^^-r^ 

^— ^tt^o I-Line, 365nm 

-eti. W-mcxm^h^^yy^f)^. :S:itP h o t oma 

sk Japan 1994, Japan Chapt 



(3) ^$M¥^8-2 2 5 9 3 6 

4 

er of SPIE, Kanagawa Scien 
ce Park, Kanagawa, Japan 19 
94t;:F. D. Ka 1 k &>^;lJ:oT^i^^^TV^^o 
[0 0 04] ^fc. 3 6 5 nmTti. f^^X^ ^'\SeM^ 

^-r^Mo s ixO, N. (•=ey :/y^v-^/y 

^^y-r^ hy4 K) (D^—mi^^. iSCSfcPh o t oma s 
kjapan* 94, Japan Chapter o 
f SPIE, Kanagawa Science P 
ark, Kanagawa, Japan 1994 t^lS 
10 ait o bt-J:oT^^$ttrv>5o 

[0 0 0 5] DUV , 2 4 8 n mT* 

^UntL^XSi.N, (SDmy^K 2 4 8nm'eiiS 
V^S)l^^^^T*#5^br. ^MSP I s 19 
94 Symp. on Microlithograp 
hy, San Jose, Cal iforniatcS. 

I t o ^^cJ:oT^i^^ttTv^^o ^y >^x:/-v'y =1 

^m^±KmM(Dm^mmi.x. KiE=i:^y^>^w^± 
mti^xmm^-^^ti:^\^. -^y^i^o^m^^^^^^xyu 

[0 0 0 6] S5Z.^i/:7^jc:J^tt^<]:5^-. ^uM.:t^ 

TV^^e ^fc. :S^;=^f^*5J:t^^--^^1^/<w>^ h (hex 
30 a V a 1 e n t) ^ u M.jt^m^mM't ^mmP^M:}^ X 

[0 0 0 7] m(D a - C : Hmf>^. A. C a 1 1 e g a 
r i ib\^X^XWii^ J. Vac. Sci. Techno 
1. 11, 2697 (199 4) J:U^*[SWKB 0 8 

/ool, 3 7 4^mmm{^x^mm^fhx\^^^o rco 

(D^^^mti-r^Ztib^X^^o ^mti. z/u-t;;^ . ^^-^ 
40 ?^-^^^K.xm^<Dy4'Y'e>YrM^yyT-( hJt^ 
K^-r^r ^(^J:or. ^^$ti.^o 

[0 0 0 8] mi^Lfca - C : HJ^t^. >^^X-^S&®C 
VD (PECVD) {^XoXmm^tl^o Z.(OX.0fi:rf 

^(;i^fg:o«^^^^^-r^ffif^;55fe5r G. s. 

S e 1 w i n f>(Cj;oT:S:S^Ap p 1 . Phys. Le 
t t. , 5 7, 1 9 9 0^;l^^$;^^TV^^o ^tbfi. -7 

50 >^f^(15. 2 4 cm) 19 3 0j@yT(^3l^^^^ 
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[0 0 0 9] ^=7yT'^ V ' ^—^v vt^h(r>m&^^ 
^^"i/>s^ y ^^o:S'i£ti. :5:S^LEYBOLD* s ei 

ectronics Newsletter No. 
4, 12/9 3, page 1 4 td^^^^xTV^^^ - 

[0010] K. J . S c h u 1 z ^^XJ^ 

F. O. S e q u e d a (Cj:oT:S:gfc t h e IBM 
technical Disclosure Bull 
e t i n, vol. 37 No 0 6 A, June 1 
9 9 4. page 4 2 3 (;lxE-<b;^LTV^^o ^(Ozfn 

>^b. ^mWi (3 0-15 OKHz) ^fflV\ Jtat^. 

f^mMMm^miS:^ <^ P E C V D <Z> fMir 
J: ^Irioti^o 

[0 0 1 1 1 ±x^Ufc-r-<T<^:7^n-fe;=!.(i, fSSS^^T^ 
[0 0 12] 

i^m^m^i^x^tir^wkm] :^mM(o^m^. uv 

(^^JSS. ^J;tt^ I -Line 3 6 5 nm) *5j:O^D 
UV Gs^^«l. F!lx.«2 4 8 nm*5j:tJ^l 9 3 nm) 

^^i-^ a -C : Hm^:^^<y^ V V>^-r^:^fe^ii« 
ir^:Lt\c^^o ^^/c^i:y- 
;'c#v^®^ff^^^^■r^^v^ofc:<i: ^^'iTs PECV 
P E C V D :7^n ir ;^ \.td&.^mm<Df^m^^ 



(4) mmW- 8-225936 

• 6 

[0 0 15] 

[0 0 16] :i^mn<os^'&<omm±. rjv:di^/m\:.yi^ 

[0 0 17] TJl-^l^t. 0^<Dimh^ ^^]) 

^M<D(i^m(Dmmb^m^^\ S^_ht^a-C : H 
^mx-h^ti^. 3 6 5 nm, 248 nm, 19 3nm60 

^:^^<D}t>^m\^\'±m^x^mhf^^a :^mm\z. 
x^xm^^Mz^m^t. ^^SiStt-r::r>' • ^^^^^^-^ 

[0 0 18] ^mM(Dm(D^'^(Dmm\^. srt^tt^^^^^ 

^>fl:7K^*5i:u!-^y • 
30 ^x-^^pi^^-^. ^-y^^ hc^^/Stt^-^^^^/^ y 

[0 0 19] T/w^^^i:. i^Mh. m. 

40 ^y.^ • :7^— . ji^yv?T*(7?l 8 0" ^fcffiv- 

:7 h t^ii^.^ ^ ^ n ^ ^t;^ UfcUV*5J:t5DUV31 

il^^. 365nm, 248nm, 1 9 3 n mCOgcS 

^xWM(oyit h y • -e;^^ ^ LTlSffli?#^<}: 5 

[0 0 2 0] 
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[0 0 2 11 ifwm(OT=^^vy T y^mM^^n 

V • y • M 9(^. SiS^^^--^^ 

1 0(C^*?#tt^ttTV^^o ^>5V^^18t^. 

(omm^WLnh^x^^^o y^^<y^ y • -^-^^ y 

1 7[i. SiS^-y^^^-^l 0tcgit9#ttbixTV^^o 

^^s^^^^^i/^?^ y ^-i!^ • h^^fcti^r;^:/^ 

^^j—:=->^(Dm^\t. S^l 2Ji. i^U-Zi:^ y — c:^>' 
>6o ^iStt;^^^5^^y v>/<^^tct^, S«i2(^. 

[0 0 2 2] ^:rc. S/S^-YV/^l Ofi. m^<0:^y^^ 
^/S^^W^l 0l^^C^<^W2 0, 2 1, 2 2, 2 3 

2 1, 2 2, 2 S^^XRJt'f-^l^^^l 0^\^m:^^th^ 

[0 0 2 3] :^mmxm'^^^fi^^m\:7^MiSy^u. ft^a 
i>-xt^o '^mKXfii^. m^mt^m'it'^m^. ^-t- 



(5) ^|H¥8-2 2 5 9 3 6 

8 

[0 0 2 4] r?^^ r c x\x^^ii^mmm<^m^ 

10 

[0 0 2 5] T/l^^^/ti. r r -Ctii^^^^i^ 2 mm^^^m 

[0 0 2 6] T/v^^it-^mn.. :i:ix\^^^ib^3mB 

^^m^^t^mt7kmti.x^m^n^o ^(^r^^t^ir^ 

[0 0 2 7] ^mm(om^ti}mti:mmmx\-^. r^^^v-y 
^m:^y t ur^^v^^ r t fcT*# s ^ ^ii^-r-^t 

30 ioQ2s\ ^mmxm'^^h^^isy^n^ 95. 5%<j: 

t^. -^y^]^^ *^?9 8. 5%--'*^)9 9. 9 9%COt5ia(^^ 
m^^ir^o :^yU. m9 9, 9 9%(Dnm^mir^(D 

[0 0 2 9] n^SL(^^m^titimit:^m:^y\:^. Rft^ 

^■Y>^<KmA^fh^m{^. m\:^:^y • ^yv y^Psxj- 

^rimtii^m/^'^J !>A - :^y\t^ ^ImTor r-5 

^m^. mmmm^^^\^xmt:^m/'^v • :ffy 
^mm\mp^'r^^}i\z.x.ox. ^tL\w\m(oy^<v^ 

t^(D^y ' i/^jy^^x^ r/vd^:^, ^>fb 

im/^ v^j^ ^^i^u^-r ^^t\cxoxhm^^t 
^^x^^o ryvr^v, mm, ^>fb*^/-^y 
50 (Du^:^y^. m^<om.mmBm^^i^x'f'-ry^<\^{c 
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[0 0 3 0] :^mm<oT^/i^yr :^^mmx-^m^H^ 

mm.-^yV\ m^^^y^. S^IeIBSt}^- K, ^mi$^ 

^ b y V^'y-y^ • ^:^i7(D^m\c^^^xm^^hK^^ 
[0 0 3 1] mmt. :^^<v^mW(om^^^:^^<v^^) 

X 1 \ X 1 O-'To r X (OWSi(Ol^Mz.fi:^^ 

[0 0 3 2] ALii^\^imm.(oB^:hmm^xmz>^^-r^-y^^ 
^s^s^^bfc^jc. s^^. 2 5-4 0 or<^mS(- 

[0 0 3 3] ffiv^^n^S^^^^m. T^yVv'T^^^ 

Jeff i:;&5T*^^o ■^mnxWi^^^^^'^mf^^ ^) — 

[0 0 3 4] jg^S<^7K:^:r^57>jBEir:SUfci^(;i. il-^ 
;^f;^;65^ *^ 1 ~ 1 0 0 s c c m<^^JfEfi-C^iStt;=«.^^"5/ 

-^y !>A-e#3K$ttfcr-fef^i/>^) (?>jiE4fj^^5 5 - 1 
0 0 s c cm-efef9. y • iS:^ i:tf^t>% 

r/Vrf >-) CO^i;^^ l — lOOscc xviX^ V . 7K^;=5f 
;=^*5^U^ft:t(0^^;^;^cc>^4;$5i^l o s c c m-Cfc 
i9$fig-Cfe^o ^'fk^K^^^y 57A(7)ii^;^f;=^ 
2 1 s c c mXh K> . T>'i-=^^>' • :^^< ^y^V 
>^ • ^:^(DmMtf^mi s c cmT**)f9. *^;«f;^*5<i: 
m^m.<r)mM1S:^(D^f\.^^(omMiim \ s c cm-Cfe 

^l--2 OmT o r r OJBE;'jT*SiS^Y>^^^l^t-¥ 
A^tb^o ?!S^;^f^;65*^7mTo r r OJE;^-e^A$tt 

r-r h • ^—^v Jia7'nir;^^ilDr. *^J3 0 
0-^8 0 0 V(D-^DC/Mr;^t;i^i^-r^o :=^/y-K 

./MT>^.^. :7'nir;^;^ilCT. *^ 5 0 0 V te^SrJ^I" 



(6) #^^8-2 2 5 9 3 6 

10 

Z.h\Z.X.-:>Xdf-^v Y\cm^^^^^ y^^<V^ • ^- 

^^'^z ht;i;[jnxb^^^^*!7-^6^ti. o. 8-19. 4W 

5g(et^. it«:7^n-t:;:^SraDT. 2 W/ c mM-*6RP 

lcJ:oT. r^/v:7r^^^J^tl. ^2 0-4 0 0:^>' 

[0 0 3 51 ;*:%l^t-<}:n(^. S;K±t-iiW^tbytr^ 
?\^yTy^^m^. 5 o o — 5 o o o^:^^^ fcr— a 

0 0 — 2 5 0 0:t^^^y hu— i^^jjg-t? 

tt:rc:r^yw:7r;=^^^iKo05g/j;Sal^ti:. 0 0 0 
-2 5 0 0;?t-V>/^ hn-A<^]KJ?tc+@^-r^3 6 5 n 
m, 2 4 8 nm, ioj: TJ^ 1 9 3 n miOiSg-Cfi*^ 5 — 1 

oroOlSH-efc^o 

[0 0 3 6] W^Jt\z.r^}^yry^mMm^mm\^1tM, 

r/wrf ^-/TK^^H^tp-eS^^ 1 0 0 — 4 0 o'C 

[0 0 3 7] if-mm(Dr^;vyry^mMm^. ^y^x 
y^mMm-t, 50-^7 5 0 nm<om&x^^m^ 

mmx^V. 1 9 0-5 0 0 nmOiSS-C^^«JJ-KiU 

[0 0 3 8] ^(c. :^^m\^^oxm^^ntLr'e/vy 

ry^mmmn.. UV (3 6 5 nm) *5j;UfDUV (2 4 
8 nm*5j:tJ^l 9 3 nm) ^—mWLWSLm^^y h • 

40 ^ <Dfz.}sb(DmM^'^^w^W't\^xm^^^^^^o ^<ox,o 

[0 0 3 9] ^my:=$' h-^y^^^. %y)vaLi^y<D i 9 
y^>^^m\^x. I— if • T:/w-hi-'5w^^5-e^ 

5o • ^Ji^y^^Vi/ (R I E) -fxi^y 

50 ic^Btt^^^i::^;^- Vx^V'y h ir^^ra^^^^^^^^^ilS 
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[00401 fir;j:gi/:7 h • -r;^ gt^fg^c4oV^T. ^ 
[0 0 4 11 

d= {X/2) / (n-1) (1) 
^rt^dii. rf^yr^'^^^V^) (prof i lome 
t r y) XC^oXM'&^^lt.mM'Q'h'O . X\^. ^ - 

n<^)^^i^iDuv'Cl. 7i'-i. 78t?feSo i^my^-^ 

<tO^DUV'C4--' 1 0%O3^3l^;65. ^S(C#btv^o 
[0 0 4 2] 2 4 8 nm-^9'-l 1 

[0 0 4 31 w^(om\^. ^^^(Dmm'kwm^^t:.^ 

[ 0 0 4 4 1 1 

[0 0 4 51 l-fV^ (2. 5 4 cm) KJ^^^f^ 
i^±\C^ 5-i>^ (12. 7 0 cm) X 5-0^^ (1 
2. 70cm) XO. 0 9 0-r>-^ (0. 2 2 8 cm) 
m^<0?5^^±\^. :^XV^6^:^^ (1 5, 2 4 cm) 
xe-f^-^dS. 2 4cm) XO. 2 5 0-r:^5^ 

(0. 6 3 5 cm) m^<D:^^U±\^. T^/l-:7r^^ 

>^^^fi. 1 X 1 0"*T o r r ^T<^^— ^^/E^ "tr*^ 
W^^tl^o S^fi. ImTo r r(7>J[i;^(;i*5V> 



(7) 1#M^8-2 2 5 9 3 6 

12 

T5 0 0 V, lmA/cm'(7>t^— Alig^^S-e3^ 

1. 9 4W/cm'0/^°!7— ^BS*5<}:TJ^7mT o r 
r cojE;^t;i*5v^r. ^fv^fh? y 1 X2 1 s c cmCOiWE 
Sit (:7'D-fer;^ 3 8 8, ^1) •VT^i^:=^l^X^^XT^ 

ir;^'efflv^e>^^-6;^f^^±. ^9 9. 9 9%J: »9 tSJv^^ 

-17 0 o:t>^y^ hx2--M.(ommfimhtifcm\^i¥± 

[0 04 61 m2 

OD. 2) fei/hS3ii^T%. 3) ^a:ffi^f. 4) 
fB^^n-Cfc^o ^^^ODfi. McoS51^T<7?l 0 

OD= 1 o gioT (2) 

T= 1 0^" (3) 

30 iEit^J1-^o 
[0 0 4 71 

OD = ad (4) 

1 BMjSMo d e 1 # 9 4 2 0\5V 

>^V^T. 9 0 0 — 2 0 0 nm(7>jS:gt5fflTa!]^^ttfCo 

[0 0 4 81 r^/v:7z;^^^]^<^^^ffi:ftfi. 2 5 7 n 

40 ^^ttyto Z.<D-^yVTy'f\^^\^X(DWm\t. O. D 
o V e b(^<J: ^:fi:B^P r o c . 12th Annual 

BACUS, SPIE, Sunnyvale C 
A., Sept. 1 9 9 2^c:fE«$ttTV^5o ^^^^^S 
T*(l. A r ^T;*-:/ • V^—^t^h 5 14 nmr*I^W<DMfe 

2 5 7 nm-e*^ 1 myR<Dm^Wd>^"^hf\.^. ^WcXCOWi 

hJi. lE^S;65^3 0 /zm-Cfct). 3 0 0 m 

50 c^(cJ:oT. ii:^6^/^fi:tia0^f6;d^#e>*x:feo ^:rt 
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[0 0 4 9] :^^mm±\^mm^^fz.2i-c : um^Ko 

[0 0 5 0] 

n= 1 + X {ii>) yd (5) 
[0 0 5 1 1 

X {4>) =XX {4>X3 6 0) (6) 

^n^^ffifi. 1. 7 5^1. 8 5 (D^mX-^itl^ito n 
Ofgti. 2 5 7 nm-eti-^^ttfCo Si^^fl. 2 4 8 nm 

^i^ito 2 4 8 nmn8 0° C9>K^=@^S^i: 

*^6. 5^ COMjE^. 2 5 7 n mrJMS 

[0 0 5 2] gl8<D*li^. BU^bfc:7^n-1r;=!. • x^^y 
8 8 nm-e<?>S3^^;65;tjpx.^ttTV^^r ^(Ci^^^ix/c 

8 8 nmx<Dm:k(Dmmm\^. ms o%x*^^o 

[0 0 5 3] it^s^^^. n'r-^m^x^i^ 

TV^-6o v^<o>6^(;o:7'n-t;^r. 18 0° ±5'* (D^^ 

i^i^m^n^^t^^vx^^^^o ^:?^^<7)>K^^^^i. 2 

— ^(C6. 5° (DmAE^MK.^::t\cXoX^ 2 4 8 n 

\^lE}tm'r^(DX\ miX^^^h':^n±:^\:iM\^2 4 
8 nm-ei 8 0° ^m^y^^ h ^^^'t^<0{C^^Sf£^m 

^nn-t^^tTb^x^^o ^fc (4) ^(cj:ttt^. 

bfc:55oT. 18 0° 

^bT. Mft^^^yt^mm^nmr^:^tt^x^^o tz. 

*1 co:7^nir;=^3 8 6;6^e>. 1 6 6 5;^:^^;=^ 
ha— A<7>:fe]KJ5t^>^bTx 2 5 7 nm-ei6 9*' <D^ 

^mt^t^nx^tio 2 ASnTnX(Dnjt^ir^m^m\:, 

fi. *>)17 6° ^^^^^o byt;65oT. (18 0/17 



(8) 1#M¥8-2 2 5 9 3 6 

14 

6) X 1 6 6 5== 1 7 0 3:^>i/;=5. hn— i^Ol^fft^, 

2 4 8 nmr^^^fScOl 8 0" ffitS^ft^r^ C^o 
•r^5t^JiSti:v OD= (170 3/1665) XO. 
9 9 = 1. Olir/ct^o (3) ^^ffiv^T. 5Siil*f^T 
= 10^ = 0. 0 9 8 (9. 8%) -efc^o 

[0 0 5 4] ^2 fi. (1) ^€^fflV^y5:. 2 4 8 nm-C 

1. 2%co3g5ii^^#5^i:;dS'c#^o mwcmmx^fz. 

[0 0 5 51 3 

SHUT. I -L i n e 3 6 5 nm*3j:0?DUV 19 3 

tv.x. ^(D^m^^mx^^t^^mm-r^o 

[0 0 5 6] ^-f^Oi^tC. 3 6 5 nm-eS—l 0%(?:»5^ 
i^^$:;g-t-^]K^?i^^i-^:7^n-fe;^^^0J-r^o E!4 
fi. :7^air;^ 3 8 1 o^^it*^^Sg<7)M^.^^-ro 3 
6 5nmT% 0. 7 2(0^^mS,OJ:>i)mh^^o 3 6 

5 nm-eor^y^:7r^^^]^<^at^^fis ^14%<^ 

»fc(t. 2 5 7 nm-C<OfgJ: t):A;#V^r: Cal 1 

e g a r i 19 JtS^ J . Vac. Sci. Tech 

nol. 11, 2697 (199 4) ^C^^^i^XV^ 
30 -60 Uyt;55oT. :7't3ir;^3 8 Itci^y-U ^ltii^^:h. 
5 2 5 7 nm-e(7)fil^^bffff ^^h.^/'cai^^ti. n = l. 
78X1. 14 = 2. Q3htS:^o (D^^fflV^T. 

3 6 5nmn8 0° <^>effl >^ h ^ ^ ^ O 
g/^cCJ^fi. d= (3 6 5/2) / (2. 0 3-1) - 
177. 2 nm (1 7 7 2;^>^^^ hn— A) -C$>^o 
^iS-r57t^it*t^OD= (1 7 7 2/1 6 5 0) X 
0. 7 2 = 0. 7 7Xh^o (4) ^^ffiv^^^i:^cJ: 
oT. 1 7%<^>fe^;S3^^:55#^tl.^o w<^f[t(^. 

1 0%OfiIJ: 19 t>:A:^v\ mmm^{>t£:< ti> 
40 1 0%^C?^^i>$'^-5^J6(Cfi. ]^^, Ji^mSTiia 

m:^ (tetrahedral) ^-^(D 
H^r (trigonal) ^^^r-f 

m^mmm^mi^i 00-30 ox:tir^(7:>:^mmx 
fct). *5<tt^r^— /vm^ti 1 0 o-'4 0 ot:^-r^co 
50 f)miMxh^o 
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[0 0 5 7] y'u±:^m^:^::^\^:i<^mi)^MK.ibti^t. 
:/n-1r;^^>SV>T. 1 9 3 nm-C<^M^firffi->>^^ U 

[0058] 193n mt^li. a*T^^> * 1 t-lEtt^ 
r% n = l. 7 OX^^t^m-r^o mSt^h. 193 

1 6 6 8;^^^^/;^ hn— ^-efc^, (i) ^<^fflv^ 

19 3nm-C18 0° (D^^^^y h ^^^^t^<0 

\c£.m^j:mm\-^. d= (193/2) / (1. 70- 

1) =137. 9nm (137 9^^^;^ hu— A) 
fc^o *fiS-r5*^iiSti. OD= (1 3 7 9/1 6 6 
8) XI. 4 1 = 1. ITXh^o (4) ^^^fflV^T. 

6. s%<Dmmm-^mhti^o :::(Dmm\^. i^f^^st^iv 

-5 5-^1 o%6o@^p^icfo^o ^'a^;^f;^^-7K^;65>^v^^) 
[0 0 5 9] ;^^-/J:^9:^^V^3Si^^^ie^^M^■r5^^^^^. 
n-fe^ 3 9 4^;::^^tt5>''^^;^--^^fflv^5;^>5. isc 
^:^c. gl5^;l;^$I^Tv^^ (rm(D^- 

3fi-r-5w^;5S, Y. L i o u b(:i<J:oT:StS^Ma t . R 
es. Symp. Proc. Vol. 162, page 
10 9, 1 9 9 0^c^^l^TV^^o i^tit^^X. d^M 

T*fe^« n = i. 7^^^L.. ±mi.fz.tmm<Dm^^ 

:^y^i:&mm<m^^:^t\^XoX^ 19 3nm'C5-' 

1 3%o5SiM*^#^^ t^s-e#^o 

[0 0 6 0] m^(oy^ h y yi^yy^ • i^-v K!> 

mt. 2 5 0 0;^^-i5^;^ ha— AJ: i9/h$<>StttK^^ct 

fc-6o ^lo:rnir;^3 8 l;&>f?. Jif5Sf1=^Wfci-v 
^^^t^OD= (2 5 0 0/1 6 5 0) XI. 37 = 
2. O8;6^#^n^o b:rc;65oTs DUVT?ti. T^/'V 
:7r;^^^JK^. WM<o (SLWyy Y(omi^) DUVK 

[0 0 6 1 ] 0114 



(9) #51^8-2 2 5 9 3 6 
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[0 0 6 2] T=^?\^yry^^M^t^. \^t^f^^^mh't 
^^t(DX^^y'i^^ y -^>-i/byh:^3?;K-bt-:«a^ 
tb^o <]: t) 5-r^-^ (12. 7 cm) 
^^S-, 0. 0 9 0-f>^(2. 2 8 cm) ^^-e$><9. 
6-f>^^(15. 2 cm) 0. 15 0-fX^ 

(0. 3 8 c m) 6 ( 1 5 . 2c 

m) 0. 2 5 0-r>^ (0. 6 3 cm) W-^X^ 

-5o mmi.Q'^>'^ (15. 2 cm) ^ 

10 0. 2 5 0>rv^(0. 6 3 cm) J?$T*fe5o ^ 

2(c^$tt;rc^^^;^-:?^cj:ox. ^mm^m^^fi 

i:^^?^:d55estbix^o ::-<r)4 ^-^JmMn. a-C : H 

^<df—:^i^^\^tox^m(Dmmx'h^o ui;>y.h^^ 

20 >^ (R I E) ^fflV^T. a -C : H]K^^5^^>->/-r 
*®6 2±jc, :^^m\c^oX. T^/i^yry^mmme 
A^y^<y^ir^^ y^hu^Jyvee^. ]^6 4±jc 

30 [0 0 6 3] fe^V^ti^:^. A^ffiV^TJ^^/^ 

PJb. llI7tc^1-o ':fy^^^v V • T^yi-:7r;^^^l^ 
7 0^. ^3SS«7 4<D^® 7 2_btcittt-r^o m^^tr 

(Ai, cr, Ti) ^ita-r^o m-c^ y^huv^y 
40 0) . i/-::^;^ h$r^^-r^o r^/v:7r ^ 
i: LT«!i;ii>itTs R I Etc: J; <9 T^^^w^^r;^^^^ 

mm±\^'^<^ ^titiT^/i-y r y^mm^m 

[0 0 6 4] :^m^^»^t^Mmm\^^^mmi.titK 
50 ^mmxhn\-^s :^mm(Dmwtmm^>hmmir^:it 
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[0 0 6 51 ^ti^tvx. :$:^m<Dmmcm\^x&.T 

5 >- :7^#S t ^*-r ^ ita^ ^ ^ X. ^ i: . 

* :ffy^^m^^xmmmm^^^^ v 

(3) mllStS?P^<L7K^f^r/v;^;>'Tfe^. ±fB (2) 

(4) mwrr ;vi^-^\\:.^m\t. 

>, ':f^>xv:^j:^mt^hmi^^ti^. ±ss (3) tela 

(5) wmT?v:^i^i\:^mn^^>x^^^ ±fE (4) 

(6) mu^mimmt^m\t. T;v^i^^^xy^r;\-^i^ 
xy)^^^m^hm^^fi^. ±12 (2) tcta^cDS^ji 

(7) fjfST/t-^^-^^fi. ^x:^, T^u-^v-, xfy:/^ 
V, n-::^7^^<t i9^^^^;5»^^3l4R^;rt^. ±M (6) 

(8) tafSr/w^^'^fk^fei^. Tir^i^V, t'^v, 
fa (6) t;ifattoS^±t^T^/w:7r^7K^i^SP^m^ 

(9) tufBT/i-^Wt^i^firir^i^>^T*fo^. JifS 
(8) l::fs«o^=K-hit-r^/w:7r^*^i^;tJP^^]^^ 

(10) i--<T(7>mifBT/i^::f^^, SufS*^, HUlB^^, 

_bIB (1) (cfa«gcoS^±tcr^/w:7r^7K 
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(11) 't^X(DwmT;V::J>', fJfB*^, BUfa^^, 

tuiaj^^ft^TK^;;?/^, ttifa-->y ^^i^ • ;^f^(:i. 9 8. 5- 
9 9. 9 9%(DmmXh^. _hlB (10) t;i|B«<^S^ 

±(cr ^yi-:^ r ;^*^j^;!;pj^^^^±S«'r ^;^&o 

(12) mjfa^>fb7K^;</^fi. -^y 
f\.X^n-^::^^±f$.^^. ±fa (1) Kmm<O^WiAi\:i 

(13) Bufa*3K:=?f^ti. *S 5 O-iroOg^ibTK^^ 5 
O'-g 9%C0-^y 5^Ai:;$:^e>/^^±fa (12) \^^m.<D 

(1 4) Huia#3gR;Sfx{^. 2%orir^l^>'i: 9 8%0 
-^y ±ia (12) \z.f^m(o^WL±.\^r 

(15) tufa:/n-t;=^ • ;?f;^(i. I'-lOOscc m(D 
^U-&X. *5<i:t^ 1-^-2 0 mT o r r (D±mX. BUfE^ 

Y:/^^f^^-»A^ti.5. -bia (1) \z.^m<om^AL\^T 

(16) miia^gJi 5 1 0 0 s c cm-Cfo^. -hia 

(15) \zMm.(ow^±.\z.T=^)vyr:^immhmmm 

(17) flt)ia§fL4(i:«^2 0 s c cm-Cfc^. _Lfa (1 

(1 8) mmT/^^dt:^ ^ jtf::^(r>mm\^. i-ioosc 

cmT**>^. ±fa (15) \cUM<omU±\CT^/l-yT 
(19) mf^T/l-^> • <7>ffi4(i:. 7 s c c m-e 

h^. -hia (18) \cmm<^&U±ii^r^/i^yry^^m 

30 (2 0) mU7i^m:^y^(Dmm\-t. 0--1 0 s c craX^ 
_hia (15) Kmm(omWL±\^T^jvyr:^:^mm 

(2 1) fufa7K^;^f^cogft*fi. 1 s c cm-efe^. _b 

fa (2 0) \^t^m^w^±.\^r^;i^yTy^AmmMmM 

(22) tufai^^;^f 1 ~ 1 0 s c c Tcix^ 
-5. ±fa (15) \z.^m.<omm±\^T^/vyT:^^MW^ 

(2 3) mifas«;:'t4;^;^cD. flufar/i^^:/ • :;?f;^4b^<J:T^ 

40 mu7^m^y^Ki^'r^mMit\x^ 20:7: it-^^. 
±fa (15) \z.um<DmwL±\^T^j\^yry^7^mm))w^ 

(2 4) mjfa^J?S*oi %<^)»-e;tJP^^tvfc^^:^^g^ 
^^^tc^tf. ±fa (2 3) t;ifa«oSte±i-r^/i-:7 

(2 5) mrfa:?^^:7r'f h • ^-^^ ^3 0 0~ 
jS?^8 0 0 V(^ft<DDCmHT*/^-f T.^^;^t^. ±ia 

50 (2 6) mm^yyr^ h • ^-^^^ hcoDC/^r;^ 
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fl. ^5 0 0Vt?fo6. _LfB (2 5) (;ifStt60S^±^C 

(2 7) mJl2^^:7r'< h • ^-^5/ btc;^jpx.^>ti.5D 

±fE (1) Jcfa«oS^_L(r:r^/i':7r^*^^^P^^ 

(2 8) B5IB^^:7T-r h • ^-y^;/ h^^M^hth^V 
Cy<^—^mn. 2W/cm^T*fc^. ±IS (2 7) K 

(2 9) taiar^/w:7r;^7K^j^*PjK^]K^^±iW1~^mi 

•r-S. ±IH (1) \zMm.<ryW^^L\cT=^?vy'Ty^imm 
(3 0) tiifaT^yw:7T^7K^^;DP^*^(^. 

( 1 ) \c%m.<omm,^\cT^?vy y j^tk^^p^^k^ 

(3 1) m^r=^)Vyr:^i^MmiVimMmx. 0 0 
(1) \zMW.<r>W^:t\z.T^;\^yr:^i^nmhV^^nmt^ 
(3 2) m)lsr^/w:7r^7Klg^^;bP^^]^fis 0 0 

( 1 ) \zMm(DW^±jiZ.T^)v^ T :^immMmMm^ 

(3 4) mjIBT^.'Vy^r^Tk^^P^^IS^tt. *t)2 0~ 

( 1 ) \c^m.(r>mwi^\z.r=^)V'7 r :^immmmMm^ 

(3 5) m^r=^)^^yTy^immmmMmit. ^6 5^ 

hn-A/^<^]|gST*:«a^tL^> ±fB (3 4) 

(c|s«oS^±(^T^/v:7r^7K^j^JP^^M^±iai- 

(3 6) fu|Br^>'^:7r^*^^;DP^^^ti. 3 6 5 n 
m, 2 4 8nm, :^ fcti 1 9 3 n mOi^g-C. 0. 5 
1 0%O*^i^^^^-r^> -blB (1) tcE«<^^^Ji 

(:iT^/w:7r;^*^^Jp^m^^ita-r^;&& 
(3 7) m^r^)vyr:^i^M'mM1^^^\±. 4 8 8 n 

(1) \zMW.<o^^:t\z.T=^}vyr:^iimW)^mMm^ 

(3 8) fufar^/v:7r^7K^^JjP;^^]K(i:^ 3 6 5 n 

m, 2 4 8 nm, ^fcit^ 1 9 3 n mCOiSg-e. 1. 6 

2. 2c^®jFf*^^-r^. -hia (1) (;ifa«cos«±t;i 
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(3 9) ttlBS^t^. 2 5'-'4 0 0'Cco«5Ia-C:7^l-'t-- 
la (1) \zMm(omw.^\z-'r=^}vyr:^immx^i^mm 

(4 0) ^3Si^^^^-r^BlJfar^/i-:7r^*^^^)P^ 
mm^. 1 0 0'-'4 0 ot:c?5^asT*r^— /v^ttT. tu 

(4 1) ^m:7^^X'^4'-e<;oSiStt-f ^r^- • ^^y^^-^ 
10 wmr^}vyry^i^nWMmM^^^<^—^^^ 

^S^^^tc^tp. ±fB (1) t;i|s^coS^±t;ir^/i-:7 
(4 2) mUT=^?vyr:^imWiVi^mm^. i 9 3 n 

-5. -bia (1) {:i|S^i?:>S«±t-r^yi-:7r;^*^^^)P 

(4 3) m'^T^^vyry^'^MWM^M^Xt. 3 6 5 n 
20 m, 2 4 8nm, ^ /tfi 1 9 3 n mcT^JSg-C. W—MW. 

'mL^''yyv^'^y^^h\^x^m^^^^o\c.. 36 5 

nm, 2 4 8nm, :^ fcfi 1 9 3 n m(Di£g-cai^^^ 
_blE (4 1) \c^m.<oW^±.\cT^f^^yr:^ii^ 

(4 4) m^T^;i-yry^7i^BW^MmM^^M-^^^xf 
^(om^m^. mUT=^;\-yry^^^W}Xi^mB:f)>. 3 

65nm, 248nm, ^fz.Vt\ 9 3 nmCOl^^X^ 
(O^-^^, JifS (4 2) (::fa^oS«±(c:r^>'V:7r;=^ 
(4 5) 3 6 5nm, 2 4 8 nm, ^^iTcfi: 1 9 3 n m<^ 

m^x^. wmT^/vyry^7i^mmi}mmm<o%^mm. 

^i^t-. l'-3<Ot5Stcfe^JifS (4 1) ^^ifBttoS 
(4 6) 3 6 5nm, 2 4 8 n m, ^fcf^ 1 9 3 n mO 

a. mmT^/\-yry^:i<^mmn^mmf)m^i&S:x^m 

i-'ScQissjcfc^jiis (4 2) \ct^m(om 
m±\^T^/uyry:i^mmjjmmm^mmir^::^mo 

(4 7) ±IB (1) t7):;^fe(^<J: ipiSag^ttyt^as^o 

(4 8) ±fB (3 9) <D:^m\cx^mm^titc^mm 
(4 9) _bf2 (4 0) (o:^mi^zix^mm^ivfcwmm 
(5 0) ±iB (4 1) <D:^m\cx^mik^^t:^mm 
50 (5 1) _hfB (4 2) (7:>:^m}>^x^mm^tifzmm& 



(12) 
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(5 2) _his (4 3) (D^mKx^mi^^tifcnmm 

(5 3) _h|S (4 4) <^;^felcJ:i9Mat^tbyh|^SS 
Ro 

(5 4) ±fE (4 5) c0^r&(^:J:i9Si3t$tt5^c^Sc^S 
Ro 

(5 5) ±fE (4 6) <D::&&^;iJ:'9j|ia§^*x:fettaS 
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(5 6) S«±^;ir^/^:7r;^**i^*P^^J^S::*ta-r lO 

^^rxgi. Tic*, mm, i^j^^^t^:^:^^-^^. 

(5 7) ^^>^ty^^«t-J:oTS«X(c. ^J^^ir^^-K 
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